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HOW DO WE REACH THEM? 
COMPARING RANDOM SAMPLES FROM MOBILE AND LANDLINE PHONES 
ABSTRACT 
Quantitative studies of nascent entrepreneurs such as GEM and PSED are required to generate 
their samples by screening the adult population, usually by phone in developed economies. 
Phone survey research has recently been challenged by shifting patterns of ownership and 
response rates of landline versus mobile (cell) phones, particularly for younger respondents. This 
challenge is acutely intense for entrepreneurship which is a strongly age-dependent phenomenon. 
Although shifting ownership rates have received some attention, shifting response rates have 
remained largely unexplored. For the Australian GEM 2010 adult population study we conducted 
a dual-frame approach that allows comparison between samples of mobile and landline phones. 
We find a substantial response bias towards younger, male and metropolitan respondents for 
mobile phones – far greater than explained by ownership rates. We also found these response 
rate differences significantly biases the estimates of the prevalence of early stage 
entrepreneurship by both samples, even when each sample is weighted to match the Australian 
population.  
INTRODUCTION 
Many studies in entrepreneurship, including prominent studies of nascent 
entrepreneurship such as the Global Entrepreneurship Monitor (GEM) and the Panel Study of 
Entrepreneurial Dynamics (PSED), rely on obtaining representative samples of households or 
individuals. Identifying a representative sample of the population is particularly crucial for GEM 
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and other studies that have a primary interest in the prevalence rate of entrepreneurial 
phenomena. This is normally done using a phone screening interview in developed economies. 
Phone survey research that relies on reaching a random sample of the adult population has 
recently been challenged by shifting patterns of ownership and response rates of landline (or 
fixed-line) phones versus mobile phones (also called cell or wireless phones)– especially for 
younger respondents (Blumberg and Luke 2007, 2008, 2009, 2010; Keeter et al. 2007). This is 
particularly salient for studies in entrepreneurship which is a highly age-dependent phenomena 
(Bosma and Levie, 2010).  
The issue of an increasing mobile-only population, and its impact on the 
representativeness of samples generated from landline only studies, has received some attention 
in the broader literature (Tucker at al. 2007; Link et al. 2007; Lavrakas et al. 2007; Mokrzycki et 
al. 2010; Vogit et al. 2001). In response, for example, GEM requires a secondary mobile-only 
sample if the landline coverage in a country is lower than 80%. However, what has received 
almost no attention is the variation in non-response bias between mobile and landline phones. 
Yet a single study by Brick et al. (2006) reveals strong response rate variations for mobile and 
landline phones, with systematic variations by age. 
To investigate the impact of non-response bias for mobile versus landline phones on 
estimates of prevalence of entrepreneurial phenomena, we conducted a dual-frame sample of 
mobile and landline phones for the 2010 Australian GEM adult population survey. Two samples 
of 1000 adults were generated by random-digit-dialling fixed landline and mobile phone 
numbers, respectively, across Australia. We compare their demographic composition in terms of 
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age, gender and metro/non-metro residence. We also compare the estimates of the prevalence 
rates of early stage entrepreneurship obtained from each sample. 
NASCENT ENTRPRENEURSHIP RESEARCH 
New firm creation represents a central focus of empirical research in entrepreneurship 
(Davidsson 2004) and estimating the prevalence of nascent entrepreneurs has recently become a 
critical objective of several prominent studies. The first systemic research on the pre-operational 
stage of business creation was conducted in Wisconsin in 1992 (Reynolds and White, 1993). 
when the term “nascent entrepreneur” was first coined (Reynolds & Miller, 1992), referring to an 
individual engaged in an on-going but not yet operational business start-up. This endeavor was 
the precursor of the first US PSED I (Gartner, Cater, Shaver and Reynolds, 2004) and 
subsequently the GEM initiative, which applied the PSED sampling technique (Davidsson, 
2005). 
 GEM is a large, policy-orientated research initiative that aims to compare and assess the 
prevalence rate of entrepreneurial activity between countries. GEM aims to investigate the 
prevalence rate of the adult population involved in business start-ups (nascent entrepreneurs), 
early stage business, and other entrepreneurial activities. Hence it is particularly salient for GEM 
to generate a sample that is as close as possible to a representative, random sample of the adult 
population.  
Both GEM and PSED use random sampling of households because this early stage of 
entrepreneurship is not captured on any lists of businesses or companies. The most cost effective 
way of screening a representative sample of the adult population in developed economies is 
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through phone surveys. For GEM 2010, phone surveys were employed in 35 countries. Of those, 
12 countries collected data from a primary sample of landlines together with a secondary sample 
of mobile phones.  
NON-COVERAGE AND NON-REPOSNSE BIAS FROM LANDLINE AND MOBILE SAMPLES 
A shift from landline to mobile telephone ownership and usage has been increasing over 
time, challenging researchers to question the representativeness of samples from landline only 
samples, and the bias of population estimates.  
In particular, the mobile-phone only segment of the population has been examined by 
several studies. Estimates from the National Health Interview Survey show that the number of 
mobile-only households has increased rapidly from 4.4% in 2004 to 13.6% in 2007 to 26.6% in 
2010. This trend is especially salient for younger respondents, where the mobile-only percentage 
has risen from 10.1% in 2004 to 45.2% in 2010 (Blumberg and Luke, 2007a, 2007b, 2010; 
Tucker et al., 2007). 
A number of studies have investigated the impact of non-coverage bias of mobile-only 
respondents when using landline samples. Overall, results indicate that for many variables of 
interest, overall population estimates are not substantially biased, but estimates for younger 
subgroups of the population. For example, in a study of media use, political and social attitudes 
conducted in 2006, Ketter et al. (2007) found that population estimates of most variables were 
not significantly different between a landline and a blended landline / mobile sample. However 
they were often significantly different for population estimates of younger population sub-
groups.  
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In contrast, comparing estimates from a landline and face-to-face interviews in 2006, 
Blumberg and Luke (2007) showed significant differences for several health indicators and 
attitudes. Similarly, Link et al. (2007) found significant differences between landline only and 
combined landline and mobile samples for 3 of 10 health indicators. An exit pool in the 2008 
November election revealed voter preference differences between cell-only and landline 
accessible voters, including older (over 30) voters (Mokrzycki at al., 2009).  
Taken as a whole, three things are clear from these studies: 
1. Estimates of younger sub-groups of the population which have higher rates of 
mobile-only tend to be  biased from landline only studies; 
2. Estimates of variables for the entire population that demonstrate age-variation 
tend to be  biased from landline only studies; 
3. These biases will continue to increase over time as mobile-only rates increase. 
Importantly, since entrepreneurial behaviour is strongly age dependent (Bosma and 
Levie, 2010), it is likely that population estimates will be affected by the non-coverage bias 
associated with mobile-only individuals. 
While several studies have investigated this non-coverage issue, we identified only one 
study deals with the issue of non-response biases of landline versus mobile phones. Brick et al. 
(2007) conducted a dual frame survey of mobile and landline numbers in 2004, and compared 
some results with a face-to-face survey over the same time period to evaluate non-response bias. 
They demonstrate a strong response variation: according to the face-to-face survey, 53.4% of 
those owning a landline reported owning a mobile phone, compared with 71.0% of the landline 
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sample. Hence, those with mobile phone are strongly over-represented in the landline sample. 
Conversely 88.5% of households with a mobile phone in the face-to-face survey reported owning 
a landline, compared with 77.5% of the mobile sample. They demonstrate that these response 
rate variations were highly age dependent. 
As a consequence, a separate sample to access the mobile-only individuals is not 
sufficient to eliminate response biases. If variations in response rate by age similar to those 
identified by Brick et al., population estimates may still be biased when a mobile sample is 
included. 
DATA COLLECTION 
The GEM Study 
The paper reports analysis of the GEM adult population survey for Australia in 2010. The 
Global Entrepreneurship Monitor (GEM) research program is an annual assessment of the 
national level of entrepreneurial activity. It was initiated in 1999 with 10 countries, expanded to 
21 in the year 2000, with 29 countries in 2001 and 37 countries in 2002. GEM 2009 conducted 
research in 56 countries.  
Every year each national team is responsible for conducting a survey of at least 2000 
people within its adult population. The Adult Population Survey (APS) is a survey of attitudes 
towards entrepreneurship in the general population but it also asks people whether or not they are 
engaged in start up activity or own or run a business. 
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The research program, based on a harmonized assessment of the level of national 
entrepreneurial activity for all participating countries, involves exploration of the role of 
entrepreneurship in national economic growth. Systematic differences continue, with few highly 
entrepreneurial countries reflecting low economic growth. There is, further, a wealth of national 
features and characteristics associated with entrepreneurial activity. 
Sampling Approach 
The Australian 2010 APS was a telephone survey of 2000 adults 18 years or older. The 
very high coverage for both mobile and landline telephones in Australia (>80%) means that there 
is not a natural “primary” sampling frame or a reason for picking one method over the other. 
More importantly, we did not have information available regarding variation in response rates for 
each type of phone, and how these might vary with demographic profiles. Therefore, it was 
decided that a mixed sampling method gives a better approach than either on their own.  
We generated two equal sized samples from landline (n=1000) and mobile phones 
(n=1000) respectively. For fixed lines, the respondent was the adult with the next birthday in the 
household. The sample framework was the universe of all telephone numbers. The sample was 
selected using random digit dialling (full RDD for the fixed lines and generate the mobile phone 
numbers using Australian Communications and Media Authority (ACMA) mobile phone 
prefixes as the stem, and randomly-generating the remaining numbers).   
A phone schedule was developed to include a mix of weekday, week night and weekend 
calls. There was a minimum of five call-backs to each number if it wasn’t answered. For landline 
numbers, the interviewer asked to speak to the adult in the household with the next birthday. If 
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they were not home, again a minimum of five call-back attempts were made to talk with this 
individual. 
The GEM Measures 
The APS uses a harmonized questionnaire across all participating countries. The survey 
measures a prevalence rate of entrepreneurial activity, and for those who are involved asks them 
some questions about the nature of their business and the business environment (Reynolds et al. 
2005).  
The measure of entrepreneurial activity is the Early Stage Entrepreneurial Activity 
prevalence rate (also called TEA index). This indicator is calculated in an identical way in each 
country. Respondents are asked three questions that form the basis of the TEA index:  
1. Are you, alone or with others, currently trying to start a new business 
independently of your work?  
2. Are you, alone or with others, currently trying to start a new business as part of 
your work?  
3. Are you, alone or with others, currently the owner or manager of a business? 
Those who respond positively to these questions are also asked filter questions to ensure 
they are actively engaged in business creation as owners and managers, how long they have been 
paying wages to employees, and other questions about cost and time to start up, sources of 
finance and numbers of jobs created. A distinction is made between two types of entrepreneurs: 
nascent entrepreneurs (those that have been paying salaries for less than three months) and new 
business owner-managers (those that have been paying salaries for between three and 42 
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months). Early-Stage Entrepreneurial Activity is the sum of the nascent entrepreneurs and baby 
business owner/managers minus any double counting (i.e. those who respond positively to both). 
The Early-Stage Entrepreneurial Activity rate is comparable across nations and it measures the 
propensity of a country to be entrepreneurial. 
Since we used mixed survey modes, we employed an additional two questions. 
Individuals selected from the landline sample were asked whether or not they also owned a 
mobile phone, while individuals selected from the mobile sample were asked if they also had a 
landline number (including VoIP phone used only for incoming calls). This information gave us 
the ability to adjust through weighting if necessary. 
CHANGING TELEPHONE OWNERSHIP PATTERNS IN AUSTRALIA 
We first provide background to phone ownership trends within our empirical setting – 
Australia. Similar to the US, the Australian communications environment is rapidly changing, 
providing consumers with a range of alternatives. Figure 1 displays the trend in the percentage of 
individuals with ownership or access to mobile and landline services across Australia,. While 
landline phones remain the most common choice in terms of voice minutes, Australians are 
increasingly turning to mobile technology to make voice calls and use their landline service 
solely to maintain an internet connection. This trend anticipates a surpass of mobile traffic in the 
near future (ACMA 2009). 
******************************* 
INSERT FIGURE 1 ABOUT HERE 
******************************* 
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Since June 2007, the number of mobile services operating in Australia has risen by four 
per cent to 22.12 million. This increase appears to be linked with changes in digital 
communication services. The closure of the CDMA network in 2008 led to nearly 40 per cent of 
mobile users to subscribe to a 3G service, indicating the potential for landline users to cancel 
their service if intended solely as a mean to have an internet connection. 
While the process of moving from landline phones to mobiles is in progress across all age 
groups of Australians, the ACMA survey suggests a strong correlation between the age of the 
consumer and substitution: younger Australian are leading the shift away from landline 
communications, while elders remain generally more attached to landline technology. 
Figure 2 indicate a strong relationship between age and ownership of mobiles and fixed-
line services. As illustrated, older Australians are more likely to have a fixed-line phone, with 94 
per cent of those aged 70 and over maintaining a home fixed-line phone service as opposed to 
just 52 per cent having a mobile. Conversely, young Australians show a stronger preference 
towards mobile communications technology. In fact just 75 per cent of 18 to 24-years-old have a 
fixed-line service, while 92 per cent have mobiles. The proportion of mobile-only is high for 
younger individuals (33% for 18-24 and 18% for 25-34), but much lower for older age groups.  
******************************* 
INSERT FIGURE 2 ABOUT HERE 
******************************* 
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ANALYSIS AND RESULTS 
We conduct three types of analyses to compare the mobile and landline phone samples. 
First, to get a sense of the level of response bias, we compare estimates of mobile and landline 
ownership with estimates from a national face-to-face survey. Second, to get a sense of the 
extent of bias that exists in each sample, we compare the demographics characteristics of the 
mobile and landline samples, and also compare these with the actual Australian population 
figures. Third, to evaluate the impact of biases on the estimates of entrepreneurial activity 
prevalence rates, we estimate the TEA index from each sample and compare these with the 
combined sample. We do this for both the unweighted (original data) and for each sample 
weighted to match the Australian population (for age, gender and metro/non-metro). For all 
analyses, we test for significant differences between the samples. 
Comparison of Phone Ownership and Demographics of the samples 
We first compare the estimates of mobile / landline phone ownership from our samples 
with those obtained from the Roy Morgan Single Source Survey (RMSSS), a large survey of 
20,000 households monthly that are enrolled face-to-face. We see that the estimates of mobile 
phone owners who also have a mobile is quite similar between our sample of landlines (85%) 
and the RMSSS estimate (87%). Figure 3 clearly indicates that our mobile phone sample provide 
much lower estimates of those that also have landlines (62 %) than estimated by RMSSS (85%).  
This reveals a substantial response bias – those who own landlines are strongly under-
represented in our mobile phone sample. 
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To get a better sense of sources of this non-response, we now compare the demographic 
characteristics of our samples. We compare the age distributions, gender and metro/non-metro 
residential location of each sample with the population statistics for Australia.  
Figure 4 displays the age distribution of each sample, the combined sample and the actual 
population statistics. Table 1 displays the percentages of each sample in each age band and 
presents z-tests for the proportion of each sample falling into an age band against the population 
proportion for Australia. Chi-square test for overall difference between the mobile and landline 
samples are also displayed.  
Figure 4 gives a first impression of the results. It is immediately evident that while the 
combined sample closely matches the Australian population, the mobile sample clearly has a 
substantially higher percentage of the younger respondents, and conversely the landline sample 
is heavily biased towards older respondents. Table 1 confirms that most age bands are 
significantly different to the Australian population for both the mobile and landline samples.  
However the combined sample matches the true population reasonably well. Only the 
youngest age category 18 – 24 is slightly over-represented (1.6% p<0.05) and the oldest age 
category 65 – 99 is slightly under-represented (3.3%; p<0.001). 
Figure 5 displays the gender balance of each sample, the combined sample and the actual 
population figure. It is clear that males overrepresented in the mobile sample and females 
overrepresented in the landline sample. The combined sample is again a closer match to the 
Australian population – although females are slightly overrepresented.  Table 2 reveals that the 
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mobile, landline and the combined samples are all significantly different to the Australian 
population.  
Figure 6 displays the metro/non-metro balance of each sample, the combined sample and 
the actual population figure. It is clear that metro is overrepresented in the mobile sample and 
non-metro overrepresented in the landline sample. The combined sample is again a very close 
match to the Australian population.  Table 3 reveals that while both the mobile and landline 
samples are significantly different to the Australian population and the combined sample is not. 
************************************************** 
INSERT FIGURES 4 - 6 & TABLES 1- 3 ABOUT HERE 
************************************************** 
Estimates of Entrepreneurial Prevalence Rates 
We now turn our attention to assessing the impact of the sample biases on the estimation 
of entrepreneurial activity prevalence rates.  
First we estimate the TEA index, and its two sub-components – nascent entrepreneurship 
rate and early stage business owner-manager rate. Our first analysis shows a naïve estimate 
without any weighting applied to match the demographics of the population. The second analysis 
weights each of the samples to the Australian population – as the GEM study does. We used 
three demographic variables to generate the weights – age, gender and metro / non-metro 
residence. We did not have age data for 18 of the respondents, 9 from each sample. These 
respondents were not used for the weighted analysis.  
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Table 4 and Table 5 shows the point estimates and 0.05 confidence interval for each 
sample for the unweighted and weighted analysis respectively. Z tests indicate whether the 
landline and mobile samples are significantly different. Figure 7 displays these rates graphically. 
A first impression can be gained from Figure 7 that the mobile sample provides higher 
estimates of the TEA index and its sub-components than the landline sample.  
Table 4 confirms that when the data is not weighted that this difference is significant for 
the TEA index (8.3% vs 5.4%; p<0.01), and significant at the 0.1 level for the prevalence rate of 
early stage business owner managers. The difference is not significant for the prevalence rate of 
nascent entrepreneurs, but this is most likely due to the low power of the test – the sample sizes 
of 1000 each is not quite large enough to reveal difference in the low prevalence rate in the range 
of 2-4%.  
Importantly, it can be seen from Table 5 that weighting each sample to the Australian 
population in attempt to correct for the observed biases in age, gender and metro/non-metro does 
little to improve the bias in the estimates of entrepreneurial activity prevalence. The TEA 
remains significantly higher for the mobile sample than the landline sample (7.6% vs 5.2%; 
p<0.01), with the difference between the two estimates only marginally reduced from 2.9% to 
2.4%. 
************************************************** 
INSERT FIGURE 7 & TABLES 4- 5 ABOUT HERE 
************************************************** 
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DISCUSSION AND CONCLUSIONS 
We find that a dual-frame sample of 50% landlines and 50% mobile phones successfully 
generates a sample that is as close as possible to a representative random sample of the 
population. Our comparison of the demographic composition of the landline and mobile phone 
samples reveal substantive and significant differences compared with the Australian population. 
In particular, the age distribution of the two samples differed markedly – far more than expected 
by the previously reported ownership rates. For example, the 18-24 age group represented 24% 
of the mobile sample, but only 5% of the landline sample. In contrast, the over 65 age group 
represented 25% of the landline sample, but only 5% of the mobile sample.  
These demographic biases in the two samples are far greater than explained by ownership 
rates of mobile and landline phones. Therefore we conclude that there are systematic differences 
in response rates between mobile and landline phones according to the age, gender and 
metro/non-metro residence of respondents. Younger, male and individuals who reside in 
metropolitan location are more likely to respond on mobile phones, with the reverse being true 
for landline phones. 
Our analysis also revealed that either sample alone would have produced biased estimates 
of the prevalence rates for involvement in start-up ventures. This is true even if each sample was 
weighted to match the demographic profile of Australian adults according to age, gender and 
metro/non-metro – following the methodology for the GEM study. Prevalence rates were 
overestimated from mobile phones and underestimated from landline phones. 
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It appears that in Australia, using a combination of mobile and landline phones is likely 
to yield a more representative sample of individuals. The combined sample matched the age 
distribution of the Australian population very closely.  
Hence this study further validates the notion that it is becoming increasingly challenging 
to generate a reasonably representative sample through telephone surveys as the ownership, and 
even more importantly usage patterns of landline and mobile phones is rapidly evolving. 
However, understanding these patters can help in properly mixing up various survey modes to 
obtain the representativeness that would otherwise be missed. More specifically, in the case of 
which individuals are more likely to answer their landline or mobile phones, this research 
determined that younger people are more prone to answer their mobiles, while elders illustrate a 
similar trend for landlines. 
This research has implications for all telephone-based survey research that aims to 
generate a random sample of individuals. However it is particularly relevant for research that 
intends to identify the prevalence rate of entrepreneurial activity in the population – such as the 
GEM research project. 
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Figure 1: Ownership / Usage of Landline and Mobile Phones 
 
Source: Roy Morgan (2009) 
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Figure 2: Ownership of Mobile and Landline Phones by Age Band 
 
Source: ACMA (2009) 
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Figure 3: Comparing Mobile Phone Ownership Estimates 
 
Source: ACMA(2009) and Our GEM Survey  
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Figure 4: Comparing Age Distribution of Samples with the Australian Population 
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Figure 5: Comparing Gender Balance of Samples with the Australian Population 
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Figure 6: Comparing Metro/Non-Metro Balance of Samples with the Australian 
Population 
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Figure 7: Weighted Estimates of Entrepreneurial Activity Prevalence Rate for Each 
Sample 
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Table 1: Comparing Age Bands of Samples with the Australian Population 
  Mobile  
Sample 
Landline  
Sample 
Combined 
Sample 
Australian 
Population 
  Column N % Column N % Column N % Column N % 
Age Bands 18 - 24 23.6*** 5.8*** 14.7* 13.1 
25 - 34 25.3*** 10.9*** 18.1 18.3 
35 - 44 21.3* 18.5 19.9 18.7 
45 - 54 15.8* 21.9*** 18.9 17.9 
55 - 64 9.3*** 19.7*** 14.5 14.7 
65-99 4.6*** 23.3*** 14.0*** 17.3 
Test of difference between mobile and landline samples: Chi-square (d.f. 5) 336.7 *** 
Table displays z-test of proportion of sample compared with Australian population 
*** p<.001; ** p<0.01; * p<0.05.  
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Table 2: Comparing Gender Balance of Samples with the Australian Population 
 Mobile  
Sample 
Landline  
Sample 
Combined 
Sample 
Australian 
Population 
 Column N % Column N % Column N % Column N % 
Male 54.4*** 38.5*** 46.5** 49.3 
Female 45.6*** 61.5*** 53.6** 50.7 
Test of difference between mobile and landline samples: Chi-square (d.f. 1) 
50.8***  
Table displays z-test of proportion of sample compared with Australian population 
*** p<.001; ** p<0.01; * p<0.05. 
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Table 3: Comparing metro/Non-Metro Balance of Samples with the Australian 
Population 
 
 Mobile 
Sample 
Landline 
Sample 
Combined 
Sample 
Australian 
Population 
 Column N % Column N % Column N % Column N % 
Outside Capital City 30.1*** 40.8*** 35.5 36.0 
Capital City 69.9*** 59.2*** 64.6 64.0 
Test of difference between mobile and landline samples: Chi-square (d.f. 1) 25.0*** 
Table displays z-test of proportion of sample compared with Australian population 
*** p<.001; ** p<0.01; * p<0.05.   
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Table 4: Unweighted Estimates of Prevalence of Entrepreneurial Activity across 
Different Samples 
  
Percentage of Population 
(Confidence Interval) 
Landline   Mobile   Combined 
    Sample   Sample   Sample 
Nascent Entrepreneurs 
2.2 3.4 2.8 
 (1.3 - 3.1)  (2.3 - 4.5)  (2.1 - 3.5) 
Early Stage Business 
Owner Managers 
3.3† 5.0† 4.2 
(2.2 - 4.4)  (3.6 - 6.4)  (3.3 - 5.0) 
TEA: Total Early 
Stage Entrepreneurial 
Activity 
5.4** 8.3** 6.9 
  (4.0 - 6.8)   (6.6 - 10.0)   (5.7 - 8.0) 
Confidence intervals are two-side 0.05.  
Table displays z-test of difference between mobile and landline samples. 
*** p<.001; ** p<0.01; * p<0.05; †p<0.1.   
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Table 5: Weighted Estimates of Prevalence of Entrepreneurial Activity across 
Different Samples 
  
Percentage of Population 
(Confidence Interval) 
Landline   Mobile   Combined 
    Sample   Sample   Sample 
Nascent Entrepreneurs 
2.2 3.2 2.8 
 (1.3 - 3.1  (2.1 - 4.3)  (2.1 - 3.5) 
Early Stage Business 
Owner Managers 
3.0† 4.4† 3.9 
(2.0 - 4.1  (3.2 - 5.7)  (3.0 - 4.7) 
TEA: Total Early 
Stage Entrepreneurial 
Activity 
5.2** 7.6** 6.6 
  (3.9 - 6.6)   (5.9 - 9.2)   (5.5 - 7.7) 
Confidence intervals are two-side 0.05.  
Table displays z-test of difference between mobile and landline samples. 
*** p<.001; ** p<0.01; * p<0.05; †p<0.1.   
 
 
